A wide variety of breast reduction techniques have been demonstrated to work well for both small and moderate size breast reductions. Both vertical and inverted T-type incisions yield consistent results with shapely breasts and low morbidity. On the other hand, reduction techniques in massive breasts yield less consistent results with regard to size, shape, nipple sensation, and morbidity. Furthermore, the literature clearly documents a direct correlation between breast reduction size and both major and minor complications. 1, 2 Large pedicles restrict the amount of breast reduction possible, put the viability of the nipple-areolar complex (NAC) at risk, and limit the surgeon's ability to shape the breasts. To reduce these risks and minimize morbidity, free nipple grafting techniques have been used in these very large reductions. This frees the NAC from the dependency of its vascular pedicle. 3 While the free nipple technique allows the surgeon to achieve significant reductions with lower morbidity, the nipple becomes a free skin graft, which means that graft Abstract Background: The pigment density and texture of breast skin are not uniform. Especially in patients with massive breasts, lower pole skin can be significantly darker and coarser than the upper pole skin. Nipple areola reconstructing (NAR) reduction mammaplasty is a technical modification of the "free nipple" procedure in which the original nipple areola complex (NAC) is discarded and the new NAC is reconstructed from coarse pigmented lower pole skin using a modified skate flap purse-string technique. Objectives: The authors review their initial clinical experience with NAR reduction mammaplasty. Methods: Between 2010 and 2012, 16 patients (31 breasts) underwent the NAR procedure, and these cases were retrospectively reviewed for patient demographics, preoperative topographic breast measurements, amount of reduction per breast, and complications. The operative goal was to obtain the smallest breast size that can be achieved with tension-free wound closure. Patient satisfaction was also assessed. Results: Breast reductions varied from 1150 to 2850 g/breast (average, 1590 g/breast), and patients were followed up for a minimum of 1 year (average, 15.9 months). No major local or systemic complications were encountered. Two patients required touch-ups for the correction of minor periareolar irregularities resulting mainly from the inversion of wound closure. At 1 year, average score for general satisfaction was 4.6, and the average score for NAC satisfaction was 3.9, on a scale from 1 (not satisfied) to 5 (extremely satisfied). Conclusions: NAR reduction mammaplasty enables the surgeon to perform massive reductions, design different non-NAC-bearing glandular pedicles for breast shaping, and obtain tension-free closure without the fear of ischemic complications.
contraction, atrophy, depigmentation, and lack of sensation are the trade-off. Healing of the free graft may also adversely affect the shape, texture, and projection of the new NAC. Hence, these drawbacks have led surgeons to prefer conservative pedicle reduction over the free nipple reduction. [4] [5] [6] Many plastic surgeons consider the free nipple reduction as a last resort or a backup procedure. [7] [8] [9] Finally, it should be noted that the skin covering the lower breast tends to be darker than the upper pole skin, especially in larger breasted women. Modified radical mastectomy is a good case study for observing the persistent nature of this finding. The pigment difference between the upper and lower flaps in previously large-breasted women can easily be appreciated even many years later.
These issues led us to design a free nipple breast reduction technique in which a new NAC is reconstructed from the pigmented lower pole skin using a modified skate flap, purse-string technique. We refer to this technique as a nipple areola reconstructing (NAR) reduction mammaplasty, and our initial clinical experience with the procedure is discussed here.
MEthods
Between 2010 and 2012, 16 consecutive patients (31 breasts) underwent reduction mammaplasty with the NAR technique. All procedures were performed by the first author (O.B.). All patients had a minimum of 1 year follow-up. One patient requested a unilateral matching procedure at the time of oncoplastic mastectomy, while all others were elective breast reductions. Patient charts were retrospectively reviewed for demographics, body mass index (BMI), preoperative and postoperative breast measurements, weight of breast specimen, and complications. Nipple-areolar complex sensation and nipple projection were measured, and patient satisfaction was surveyed.
Patient Selection and Inclusion Criteria
The patients in our series were not consecutive, in terms of those who presented with gigantomastia. We do not offer a free nipple procedure of any kind to women who have childbearing and breastfeeding potential. We prefer to perform a rather conservative pedicled approach in this younger patient group. Therefore, NAR reduction mammaplasty was offered only to a subset of our gigantomastia patients who were postmenopausal at the time of initial visit. Additionally, only patients with significant lower breast pole pigmentation were considered as candidates. Patients who did not have lower breast pole acanthosis or those who did not prefer this procedure were operated on by performing either a classic free nipple procedure or a pedicled breast reduction.
Skin Markings
The markings for the NAR procedure are almost identical to those of an inferior pedicle, inverted-T pattern. The initial reference marking was made at the midsternal line, extending into the navel. Next, the meridian of the breast mound was marked, beginning from the midclavicular point, 6 to 9 cm from the sternal notch. Passing from the nipple, this line was extended toward and beyond the inframammary fold (IMF) onto the abdominal wall, at a distance of 9 to 11 cm from the abdominal midline.
Skate flap markings were centered on the breast meridian at a point 9 to 11 cm above the IMF. (At this point, the new nipple would be reconstructed.) The long axis of the pattern was oriented horizontally so that the central incision of the skate flap could be made vertically ( Figure 1A) . A vertical central incision parallel to the direction of blood flow was preferred over a horizontal central incision in order not to compromise the circulation distally.
The height of the skate flap wings determined the final nipple projection. This height should be designed to be roughly 2 times the desired final nipple projection. In this series, we typically set this initial height between 15 and 20 mm. Although this may seem too high initially, overcorrection is necessary to accommodate for postoperative loss of projection. The anticipated loss of nipple projection is roughly 50% in the first postoperative year. 10 The perimeter of the skate flap purse-string pattern in NAR reduction mammaplasty can initially be designed relatively larger, since it is always possible to resize it with an areola marker after the assembly of the new nipple.
Once the skate flap markings were made, the borders of the inferior pedicle were drawn around it, leaving a superior safety margin of 2 to 3 cm. We chose to design the inferior pedicle at least 10 cm wide ( Figure 1B ).
Next, a Wise pattern skin excision was marked ( Figure  1C ,D). Significant skin resection could be performed with a Wise pattern-of course, within the normal recommended ranges-since the small pedicle obtained by this technique facilitates tension-free closure. The apex of the Wise pattern was placed at the intersection between the breast meridian and the anterior breast skin trajectory of the IMF, usually 20 to 22 cm from the midclavicular line. The height of the vertical limbs of the Wise pattern should match the distance between the new reconstructed nipple and the IMF.
If the periareolar opening is to be designed at the time of preoperative markings, care should be taken to design it wide enough so that it will allow a slightly "purse-string"type of areolar closure. Narrow areolar openings may lead to inversion of the periareolar suture. The diameter of the areolar opening should be greater than 5 cm.
Surgical Technique
The surgical procedure began with deepithelialization of the pedicle (Figure 2A ). It is much easier to assemble the new NAC from the deepithelialized surface of an intact breast mound. The central cap of the skate flap was elevated just at the level of the dermis to leave behind a supportive platform on which the future nipple would rest. Next, the central incision around the skate flap wings was made through the dermis. The rest of the skate flap was raised by taking care to preserve a 2-to 3-mm-thick, even layer of subcutaneous fat on the undersurface of the flaps ( Figure 2B ).
Next, the flaps were assembled according to the pattern ( Figure 2C ). An important deviation from the classic skate flap purse-string technique is that the periphery of the pattern was not incised, since it was already deepithelialized. This deviation further protected the peripheral circulation.
Once the new NAC was assembled, the procedure continued exactly as the inferior pedicle breast reduction.
REsuLts
The average patient age was 51.9 years (range, 44-65 years). Average BMI was 33.6 (range, 26.5-40.4 kg/m 2 ). Average preoperative midclavicular point to nipple distance was 36.3 cm (range, 30-45 cm), and average preoperative nipple to IMF distance was 22.4 cm (range, 16.5-28 cm). Breast reductions varied from 1150 to 2850 g per breast, with an average of 1590 g resected per breast (Table 1 ). Our operative goal was to obtain the smallest breast size that can be achieved with tension-free wound closure. Although we did not measure or objectively compare the standard free nipple reductions, we can anecdotally note that the operative time was slightly increased with the NAR reduction in the surgeon's hands.
All reconstructed NAC have retained pigmentation long term ( Figure 3A -C). All reconstructed nipples retained significant projection at 1 year. Mean (SD) nipple projection was 5.37 (2.06) mm.
Sensation of the new NAC was assessed during the 1-year postoperative visit by using Semmes-Weinstein monofilaments. The new NAC were divided into 3 zones (medial/lateral/nipple) with regard to the scar geometry of skate flap periareolar pattern. In medial and lateral areolar compartments, sensation was assessed at 3 different points, and the thickest monofilament that was felt at all 3 points was accepted and recorded. In the nipple, sensation was assessed only at the nipple tip. The mean (SD) pressure threshold was 32.1 (10.5) g/mm 2 for the medial areolar compartment, 28.4 (17.3) g/mm 2 for the lateral areolar compartment, and 44.8 (26.9) g/mm 2 for the nipple.
Postoperative care did not differ from standard inferior pedicle breast reductions. Patients were discharged the same day or the morning after surgery. Only light dressings were maintained for 1 day, and patients were allowed to shower on the second postoperative day. Postoperative use of a tight bra was not allowed for the first 2 weeks following surgery to prevent compression of the reconstructed nipple. Complications were minimal. No major local complications (ie, need to return to the operating room) and no major systemic complications (ie, need for unscheduled hospitalization) were encountered. Two patients required touch-ups for the correction of minor periareolar irregularities resulting mainly from the inversion of wound closure.
Patient satisfaction was surveyed over the telephone 1 year postoperatively by a third-party interviewer. Patients were asked to rate their general satisfaction with the surgery and their satisfaction with the new NAC on a scale from 1 (not satisfied) to 5 (extremely satisfied). The average score for general satisfaction was 4.6 and the average score for NAC satisfaction was 3.9.
discussion
It is not our intention in this description to offer the NAR reduction as an alternative to standard pedicled reduction techniques. Those standard techniques are, in fact, superior to our technique for most breast reductions. Rather, we offer the NAR reduction mammaplasty as an alternative to the free nipple graft breast reduction.
Free nipple areola graft breast reduction is a good technique for shaping the massive breast. It is also excellent at providing the most aggressive reduction. However, the drawbacks to this technique are many. Most attributes of the nonoperated normal NAC are lost. Specific characteristics such as texture, color, nipple projection, and sensation are marginalized at best and lost at worst. Complications such as partial or complete graft loss, depigmentation, atrophy of the grafted skin, and poor sensation are common. Graft contraction frequently results in asymmetry. Graft healing requires time and additional care. Patients are not allowed to shower as long as the bolsters are in place. Most free nipple grafted breasts have widened areolas and flat nipples. In addition, nipples tend to progressively flatten with time. Hence, the term free nipple is a misnomer.
Nipple areola reconstructing reduction mammaplasty, on the other hand, avoids the drawbacks of the classic free nipple areola graft procedure. Flaps heal faster than skin grafts. Over the long term, healing of flaps is more predictable than with grafts in terms of skin atrophy, maintenance of nipple projection, and depigmentation. Flaps contract minimally, the areolar pigment is stable, and the skin texture is stable. Loss of nipple projection in free nipple areola graft reductions is a well-known phenomenon for which a couple of remedies have been published. 11, 12 Conversely, we demonstrate maintenance of nipple projection long term.
Nipple areola reconstructing reduction mammaplasty inherits all the major advantages of the classic free nipple procedure. It enables the surgeon to perform massive reductions, design different non-NAC-bearing glandular pedicles for breast shaping, and obtain tension-free closure without the fear of ischemic complications (Figures 4  and 5 ). Our technique involves "raising a flap on another flap." Although this concept may seem to impose vascular limitations on skate flaps, this is exactly what we do in pedicled or free flap breast reconstructions. Enlarged breasts also have enlarged blood vessels. Nipple areola reconstructing reduction mammaplasty typically produces short and wide pedicles that tend to have a robust circulation that can easily support reconstructed NAC.
The minor revisions in our series resulted from inattention to basic principles rather than a limitation associated with this technique. Our mistake was to design the areolar opening narrower than the circumference of the new areola. The circumference of the areolar opening should at least match or, better, be slightly wider than the diameter of the new areola. If a tendency toward periareolar inversion is noted intraoperatively, expanding the areolar opening should solve the problem. Other than that, insetting of the new NAC does not differ from a standard inferior pedicle, Wise pattern breast reduction.
As demonstrated by previous studies in the literature, skate flap purse-string technique NAC reconstructions can yield excellent results in postcancer reconstructed breasts. 13, 14 This positive reconstructive experience had been the primary motivation for adapting the skate flap purse-string technique to breast reductions that would otherwise require amputation of the native NAC. Both technical details and modifications of this technique have already been published in the literature. 10, 13, 14 Problems such as loss of nipple projection have already been identified, amount of overcorrection has been refined, and longterm stability of the results has been proven.
The skate flap is not the only nipple reconstruction technique that can be used with the NAR mammaplasty. Any number of nipple reconstructions can be substituted. Once the new nipple is reconstructed on the pigmented lower pole skin, the new areola can then be circumcised with an areola marker to obtain a new, pigmented NAC.
Pigment density and texture of the breast skin are not uniform. In patients with massive breasts, lower breast pole skin can be significantly darker and coarser than the upper breast pole skin. In some patients, the aggravated form of this cutaneous pathology is named acanthosis nigricans. This difference in skin texture and pigmentation might be attributed to forces exerted on the lower breast pole, such as chronic friction and moisture. However, pigmentation persists many years after procedures that alter these physical properties, such as reduction mammaplasty and mastectomy. This is evidenced by the difference in pigmentation between the upper and lower mastectomy flaps in diabetic patients with massive breasts, which can be evident even after decades.
All patients in our series have retained their new NAC pigmentation and nipple projection at 1 year postoperatively. None of our patients have complained about their new NAC color. However, we acknowledge the possibility of depigmentation in the long run, and patients in our series were informed accordingly. If depigmentation should occur, the resulting unintended color match can be managed by tattooing or instant tanning. Of course, it should be noted that the color of the NAC in an unoperated breast varies considerably.
Nipple and areola sensation is altered after most types of breast reduction. Although no breast can have normal sensation following free nipple areola graft breast reduction, there is at least a crude and patchy return of sensation in all patients. 15 Free nipple areola grafts are classically placed on richly innervated dermal beds, and nipple areola sensitivity following these procedures has shown to be similar to the results of some commonly used pedicled reduction techniques. [16] [17] [18] Nipple areola reconstructing mammaplasty seems to provide a postoperative areolar sensibility similar to pedicled breast reductions and a diminished nipple sensation similar to free nipple areola graft reductions. Pressure thresholds in the medial and lateral areolar segments in our study were similar to normal breast skin pressure thresholds. 19 They were also similar to postoperative areolar pressure thresholds in the previously published pedicled breast reduction series in the literature. [15] [16] [17] [20] [21] [22] When compared with previously published data in the literature, pressure thresholds in the nipple in our patients were higher than in large pedicled breast reductions and similar to free nipple grafts. 16, 21, 22 Patient satisfaction is such a subjective issue, and our patient numbers are too small to design a statistically meaningful patient satisfaction survey. However, our patients were very happy with the overall results. Even the classic free nipple areola graft procedure has been shown to provide high patient satisfaction despite its drawbacks. 23 In our patient population of obese, postmenopausal women with very large breasts, the positive gains from weight reduction and associated relief of symptoms were so dominating that this may well have inadvertently had an indirect and positive impact on their feelings regarding their NAC cosmetic result. That being said, it is our opinion that cosmetic results of our reconstructed NAC are superior to what can be achieved with free nipple grafts.
We acknowledge that this study has certain limitations. As our patient numbers grow and follow-up lengthens, outcomes may change. Our current practice preference of excluding younger patients with breastfeeding potential is another limitation. Consequently, our data cannot be used to justify the use of this technique in younger patients. We also acknowledge that many surgeons would have performed free nipple grafts on similar cases and obtained good results.
concLusions
We have presented an alternative method of breast reduction in this article. It inherits the best features of the classic free nipple procedure while minimizing or eliminating some of its undesirable sequelae. In postmenopausal patients with massive breasts for whom the smallest breast size is the primary operative goal, our technique can be an appealing option as long as lower pole skin pigmentation can be identified.
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